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Experimental 

Crystal data 

C 32 H 25 N0 5 
M, = 503.53 
Monoclinic, C2/c 
a = 31.6964 (6) A 
b = 11.0325 (2) A 
c = 14.1965 (3) A 
B = 96.503 (1)° 

Data collection 

Bruker Kappa APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2004) 
T = 0.979, T m „ = 0.983 



Refinement 

R[F 2 > 2a(F 2 )} -- 
wR(F 2 ) = 0.114 
S = 1.04 
4661 reflections 
347 parameters 



0.041 



V = 4932.44 (17) A J 
Z = 8 

Mo Ka radiation 
fi = 0.09 mm~' 
T = 293 K 

0.25 x 0.20 x 0.20 mm 



20953 measured reflections 
4661 independent reflections 
3280 reflections with / > 2a(I) 
R iM = 0.031 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.15 e A~ 3 

Ap mi „ = -0.18 e A~ 3 



Key indicators: single-crystal X-ray study; T = 293 K; mean cr(C-C) = 0.003 A; 
R factor = 0.041 ; wR factor = 0.1 14; data-to-parameter ratio = 1 3.4. 

In the title compound, C32H25NO5, the furan and pyrrole rings 
each adopt an envelope conformation, the respective flap 
atoms being the C atom bearing the pyrene substituent and 
the CH 2 atom adjacent to the N atom. The molecular 
conformation is stabilized by an intramolecular O— H- ■ N 
hydrogen bond. In the crystal, C— H- ■ O contacts link the 
molecules, forming a two-dimensional network parallel to 
(001). 

Related literature 

For the solid-state structures of pyrenes, see: Robertson & 
White (1947); Camerman & Trotter (1965); Allmann (1970); 
Hazell et al. (1972); Kai et al. (1978). For a related structure, 
see: Gruber et al. (2010). For the use of pyrenes in fluorescence 
sensors, see: Bren (2001). 




Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H-A 


D- ■ A 


D-H-A 


C27-H27-03 1 


0.93 


2.43 


3.299 (2) 


155 


02-H2- ■ N 


0.87 (2) 


1.95 (2) 


2.6217 (19) 


133 (2) 


Symmetry code: (i) x, 


-y + l,z + i. 









Data collection: APEX2 (Bruker, 2004); cell refinement: APEX2 
and SAINT (Bruker, 2004); data reduction: SAINT and XPREP 
(Bruker, 2004); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows 
(Farrugia, 2012); software used to prepare material for publication: 
PLATON (Spek, 2009). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BT6925). 
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Methyl 9-hydroxy-1 5-methyl-2-oxo-1 1 -(pyren-1 -yl)-1 0-oxa-1 5-azatetracyclo- 
[7.6.0.0 1/l2 .0 3 ' 8 ]pentadeca-3(8),4,6-triene-12-carboxylate 

P. Sharmila, G. Jagadeesan, Rajesh Raju, Raghunathan Raghavachary and S. Aravindhan 

1 . Comment 

Owing to their electronic, optical and geometric properties, mono-functionalized pyrenes, attachable to a receptor 
platform, are of special interest for the development of fluorescent sensors (Bren et al, 2001). 

The pyrene moiety alone shows no significant deviations of bond lengths and angles compared with those of the 
unsubstituted analogue (Robertson et al., 1947; Camerman et al, 1965; Allmann et al, 1970; Hazell et al, 1972; Kai et 
al, 1978). The furan and pyrole rings adopt an envelope conformation. C17 and C20 are displaced by -0.2843 (2) A and 
0.2851 (2) A, respectively, from the least-square planes formed by the remaining ring atoms. The dihedral angle between 
the furan and pyrole ring being 65.50 (6)°. The carboxylate group (C30/05/C3 1) is almost perpendicular to the furan ring 
with dihedral angle of 85.05 (1)°. The molecular conformation is stabilized by an intramolecular O — H--N hydrogen 
bond and the crystal packing is stabilized by intermolecular C — H— O contacts. 

2. Experimental 

To a reaction mixture of 2-((3a2, 4-dihydropyren-l-yl)(hydroxy)methyl)acrylate (1 mmol), ninhydrine (1.1 mmol) and 
sarcosine (1.1 mmol) was refluxed in methanol until completion of the reaction was evidenced by TLC analysis. After 
completion of the reaction the solvent was evaporated under reduced pressure. The crude reaction mixture was dissolved 
in dichloromethane and washed with water followed by brine solution. The organic layer was separated and dried over 
sodium sulfate, filtering and evaporation of the organic solvent under reduced pressure. The product was separated by 
column chromatography using hexane and ethyl acetate (3:7) as an eluent to give colorless solid. The product was 
dissolved in chloroform and heated for five minutes. The resulting solution was subjected to crystallization by slow 
evaporation of the solvent resulting in single crystals suitable for XRD studies. 

3. Refinement 

All the H atoms were positioned geometrically, with C-H = 0.93-0.97A and constrained to ride on their parent atom, 
with i7i S o(H) =1.5L r eq (C) for methyl H atoms and 1.2£/ eq (C) for other H atoms. The hydroxyl H atom was freely refined. 

Computing details 

Data collection: APEX2 (Bruker, 2004); cell refinement: APEX2 and SAINT (Bruker, 2004); data reduction: SAINT and 
XPREP (Bruker, 2004); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXI97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012); software used to 
prepare material for publication: PIATON (Spek, 2009). 
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Figure 2 

Crystal packing of the title compound, Hydrogen bonds are shown as dashed lines. For the sake of clarity, H atoms not 
involved in the interactions have been omitted. 

(I) 



Crystal data 

C32H 25 N0 5 
M r = 503.53 
Monoclinic, C2/c 
Hall symbol: -C 2yc 
a = 31.6964 (6) A 
6=11.0325 (2) A 
c= 14.1965 (3) A 
P = 96.503 (1)° 
V= 4932.44 (17) A 3 
Z=8 

Data collection 

Bruker Kappa APEXII CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
(jo and cp scan 

Absorption correction: multi-scan 
(SADABS; Bruker, 2004) 



F(000) = 2112 

D x = 1.356 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 8834 reflections 

(9 = 2.1-31.2° 

H = 0.09 mm-' 

T=293 K 

Block, colourless 

0.25 x 0.20 x 0.20 mm 



20953 measured reflections 
4661 independent reflections 
3280 reflections with I > 2a(T) 

flint = 0.031 

#max = 25.7°, (9 m in = 2.0° 



T mm = 0.979, T m 



0.983 



h = -38->37 

k=-\\^n 

/ = -17->17 
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Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F > 2<t(^ 2 )] = 0.041 

wR(F 1 ) = 0.114 

S = 1.04 

4661 reflections 

347 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/[a 2 (F a 2 ) + (0.0547P) 2 + 1.507P] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max < 0.001 
Ay9 max = 0.15 e A~ 3 
Ap mm = -0.18eA- 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 1 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 1 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


^iso ' ^eq 


01 


0.06963 (4) 


0.02788 (10) 


0.10712(8) 


0.0468 (3) 


03 


0.08806 (4) 


0.40608 (11) 


-0.02173 (8) 


0.0555 (3) 


02 


0.00524 (4) 


0.11622(12) 


0.06940 (10) 


0.0499 (3) 


N 


0.03715 (5) 


0.18310(13) 


-0.08500 (9) 


0.0468 (4) 


C17 


0.11197 (5) 


0.04084 (15) 


0.08207(11) 


0.0396 (4) 


H17 


0.1286 


0.0899 


0.1304 


0.048* 


C16 


0.13183 (5) 


-0.08345 (15) 


0.07916 (11) 


0.0412 (4) 


04 


0.16465 (4) 


0.24317 (13) 


0.03901 (10) 


0.0647 (4) 


CI 


0.23651 (5) 


-0.24458 (17) 


0.12311 (11) 


0.0453 (4) 


C2 


0.19242 (5) 


-0.22187 (16) 


0.09870(11) 


0.0408 (4) 


C3 


0.17562 (5) 


-0.10230(15) 


0.10426(10) 


0.0396 (4) 


05 


0.15453 (5) 


0.19027(15) 


-0.11231 (10) 


0.0828 (5) 


C23 


0.05729 (5) 


0.23187 (15) 


0.16533 (11) 


0.0387 (4) 


C25 


0.07807 (5) 


0.32732 (16) 


0.03066 (11) 


0.0402 (4) 


CIO 


0.25291 (6) 


-0.36313 (19) 


0.11528 (12) 


0.0532 (5) 


C13 


0.16523 (6) 


-0.31982 (16) 


0.06926 (12) 


0.0452 (4) 


C15 


0.10609 (6) 


-0.18228 (16) 


0.05246(13) 


0.0496 (5) 


H15 


0.0771 


-0.1702 


0.0375 


0.060* 


C22 


0.04826 (5) 


0.14005 (15) 


0.08771 (11) 


0.0396 (4) 


C18 


0.10582 (5) 


0.11345 (15) 


-0.01307 (11) 


0.0391 (4) 


C29 


0.05082 (5) 


0.22207 (18) 


0.25959(11) 


0.0484 (5) 


H29 


0.0407 


0.1504 


0.2832 


0.058* 


C24 


0.07323 (5) 


0.33856 (16) 


0.13185 (11) 


0.0419 (4) 


C14 


0.12230 (6) 


-0.29750(16) 


0.04743 (13) 


0.0510(5) 


H14 


0.1041 


-0.3614 


0.0290 


0.061* 
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0.20465 (6) 


A AAO 1 C /1 OA 

-0.00815 (18) 


a i in An / 1 o\ 

0.13747 (12) 


A A A A 1 /C\ 

0.0491 (5) 




H4 


a a a An 
0.194 / 


A A7AO 

0.0 /08 


A 1 A 1 "7 
0.141 / 


A ACA* 

0.039* 




C5 


0.24608 (6) 


A AT 1 H ZO\ 

-0.0317 (2) 


0.16270 (13) 


a r\cn c /c\ 

0.0575 (5) 




H5 


0.2638 


A AO 1 C 

0.0315 


A 1 O C C 

0.1855 


A A/"A± 

0.069* 




C28 


A ACA/TA //TA 

0. 03960 (6) 


A 11A1 ZO\ 

0.3202 (2) 


a 1 1 n ac\ sii\ 
0.31 /40 (13) 


0.0608 (6) 




i_ro o 
Hz 8 


A AC A C 

0.0343 


A 1 1 O 

0.3133 


A 1 O AC 

0.3803 


a f\ni * 
0.0/3* 




/^o 1 

C21 


0.08922 (6) 


0.03972 (17) 


A 1 AAO C /10\ 

-0.10085 (12) 


0.0496 (5) 




H21A 


0.1123 


0.0165 


-0.1366 


A A C A sfc 

0.059* 




Hz it) 


U.U /4 / 


a AT.OO 

— U.Ujzy 


— U.Uoj 1 


(\ nco* 
0.039^ 




Co 


0. 26386 (6) 


A 1 A A 1 /O \ 

-0.1491 (2) 


A 1 C C i\C / 1 O \ 

0.15595 (13) 


A AC/11 i C\ 

0.0541 (5) 




C2U 


0.05868 (6) 


A. 1 O /I C<£ /I 0\ 

0.12456 (18) 


A 1 C"TOC /1 0\ 

—0.15 /95 (12) 


A ACCA /C\ 

0.0330 (3) 




in a a 
HzUA 


0.0/3 / 


a 1 on 
0.1832 


A 1 AO £. 

—(J. 1926 


0.066* 




H20B 


A AT O O 

0.0388 


A AO A 1 

0.0801 


A O AO O 

—0.2022 


0.066* 




C26 


A aoooo - /^A 
U.U828 / (6) 


U.43 /3U (18) 


A 1 A 1 AC /"I "5\ 

U.191U5 (13) 


A AC CO / C\ 

U.U558 (5) 




H26 


0.0937 


0.5085 


0.1682 


0.067* 




C3U 


A 1 A C 1 i 

0. 14512 (6) 


a 10000 / 1 £\ 
U. 18882 (16) 


A AO /I 1 O / 1 1 \ 

—0.02412 (13) 


A A -1 C^ ( A\ 

U.U461 (4) 




Clz 


A 1 OT7 /"7\ 
0. 182 / / ( /) 


A A OAA/1 /I OA 

— U.4jyU4 (ly) 


0. 06394 (14) 


U.lDyj (3) 




TT1 1 

H12 


0.1650 


-0.5037 


A A A CO 

0.0452 


0.071* 




Cll 


A A C C /T\ 

0.22455 (7) 


a /iron /o \ 

-0.4587 (2) 


0.08562 (14) 


a c\r i n / r\ 

0.0637 (6) 




TT1 1 
Hll 


A O O C 1 

0.2351 


-0.5368 


A AO 1 1 

0.0811 


a c\n £i& 

0.076* 




fin 

C19 


0.06 /08 (3) 


A 1 A/TAA / 1 C\ 

0.19699 (13) 


0.00068 (10) 


a nine /A\ 
0.03 ID (4) 




C32 


A A A AT/" /T\ 

0.00976 (7) 


0.28537 (19) 


A 1 1 f AO f\\A\ 

— 0. 1 1593 (14) 


A A/" 1 T /C\ 

0.0617 (5) 




T 11 1 A 

H32A 


A AAOA 

—0.0029 


A 1 1 T) 

0.3173 


A AzTO O 

—0.0628 


A AAO * 

0.092* 




T TO OTi 

H32B 


A A 1 OO 

—0.0122 


A 1 COT 

0.2587 


A 1 ^ 

-0.1636 


A AAO sk 

0.092* 




H32C 


A AO^ 

0.0263 


A 0/1-7,1 
U.J4 /4 


n nig 
— U.141S 


A AAO* 

0.09z^ 




C9 


A TA/ r /1/ r fn\ 

0.29646 (7) 


A O O 1 ") /O \ 

-0.3813 (2) 


A 1")000 /1C\ 

0.13888 (15) 


A A/'AC ( r\ 

0.0695 (6) 




T TA 

H9 


a i c\nn 

0.3077 


A yl C O C 

—0.4585 


a \ i m 

0.1332 


A AOI sk 

0.083* 




C27 


A A*7COO sn\ 

0.07588 (7) 


A A O A 

0.4264 (2) 


0.28456 (13) 


A AzT /I O f£\ 

0.0642 (6) 




TJO "7 

riz / 


n aqo 1 

U.Uozl 


A A AAA 

u.4yuy 




A AT7* 




/-in 

C7 


0.30703 (7) 


-0.1735 (3) 


0.17972 (16) 


A ATI z' f r 7\ 

0.0736 (7) 




H7 


0.3253 


-0.1114 


0.2023 


A AOOik 

0.088* 




C8 


0.32282 (7) 


A 1 O O A (1 \ 

-0.2884 (3) 


0.17003 (17) 


0.0783 (7) 




no 


n ^si 7 

U.J J 1 / 


U.JUZO 


U. 1 OHO 






C31 


0.18922 (11) 


0.2689 (3) 


-0.1309 (2) 


0.1279 (13) 




H31A 


0.1935 


0.2635 


-0.1966 


0.192* 




H31B 


0.2147 


0.2442 


-0.0925 


0.192* 




H31C 


0.1825 


0.3510 


-0.1159 


0.192* 




H2 


0.0041 (7) 


0.110(2) 


0.0079 (16) 


0.081 (7)* 




Atomic displacement parameters (A 2 ) 




JJll JJ12 


IP 3 


JJ12 




IP 


01 


0.0466 (7) 0.0380 (7) 


0.0591 (7) 


0.0011 (5) 


0.0194 (5) 


0.0090 (6) 


03 


0.0785 (9) 0.0419 (7) 


0.0462 (7) 


-0.0123 (7) 


0.0079 (6) 


0.0074 (6) 


02 


0.0402 (7) 0.0526 (8) 


0.0577 (8) 


-0.0076 (6) 


0.0101 (6) 


-0.0048 (6) 


N 


0.0519(9) 0.0460(9) 


0.0407 (7) 


-0.0009 (7) 


-0.0024 (6) 


-0.0036 (7) 


C17 


0.0378 (9) 0.0375 (10) 0.0445 (9) 


-0.0044 (8) 


0.0080 (7) 


0.0011 (7) 


C16 


0.0433 (10) 0.0377(10) 0.0426(9) 


-0.0018 (8) 


0.0047 (7) 


0.0027 (7) 


04 


0.0629 (9) 0.0629 (9) 


0.0671 (9) 


-0.0265 (8) 


0.0021 (7) 


0.0046 (7) 


CI 


0.0426(11) 0.0574(12) 0.0365 (8) 


0.0016(9) 


0.0074 (7) 


0.0088 (8) 
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/ 1 oa 
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0.0053 (/) 


O AO/1 1 /OA 

0.0041 (/) 


pi o 

Clo 




A A/1 1 /I 

0.0414 


/'I A A 

(10) 


a nni 
U.U3 / 1 


/1 A A 

(10) 


A A1 A*7 /OA 

0.039 / (5J 


A AA/I 1 /OA 

—0.0041 (o) 


A AAOO /OA 
0.005/ (/) 


A AAO C /OA 

— 0.00Z3 (/) 


r^oo 
Cz9 




A A/1 /1 1 

0.044z 


/1 A A 

(10) 


A A£ 1 1 

U.U612 


/1 oa 

(12) 


A AT OA /OA 

0.0399 (9J 


A AAOO /OA 

0.00 /z (9) 


A AA/I £ /OA 

0.0046 ( /) 


A AAOC /OA 

0.0053 (9) 


Cz4 




A A/1 zco 
0.0469 


/1 A A 

(10) 


A A1 A 1 

U.U391 


/'I A A 

(10) 


A A1 A1 /OA 

0.0393 (o) 


A AA 1 O /OA 

O.OOlz (o) 


A AAO C /OA 

0.0033 (/) 


A AAO /OA 

—0.0036 (5) 


P 1 A 

C14 




A AC 1 1 

0.03 1 1 


(12) 


a r\i /i t 
U.UJ4 / 


( '1 OA 

(10) 


A A/^/l O /1 1 A 

0.0o4z (11) 


O AO£C /OA 

— O.OOoo (o) 


A A A/; 1 /OA 

—0.0061 (9) 


A AAOO /OA 

0.00Z9 (9) 


C4 




A A/1 H £L 

0.04/6 


(11) 


A A A HH 
U.U4 / / 


/1 1 A 

(11) 


A AC 1 *7 / 1 AA 
0.0M / (10) 


A AA/IO /OA 

-0.004/ (9) 


O AAOO /OA 

0.0039 (5) 


A AA1 O /OA 

—0.0019 (5) 


C3 




A A/1 

0.048 / 


/ 1 OA 

(12) 


A A£1 'J 

U.U633 


/1 A\ 

(14) 


A ACA/1 /1 1 A 

0.0394 (11) 


A A1 /1 AA 

— 0.016 / (10) 


A AAAA /AA 

0.0009 (9) 


A AA 1 C / 1 AA 

0.0013 (10) 


Cz5 




A A/CAA 
0.0600 


/1 OA 

(13) 


A noc/: 
U.U5DO 


/1 £.\ 

(16) 


A A1 /CA /AA 

0.0369 (9) 


A AA^C/1 /1 OA 

0.0064 (Iz) 


A AA/TjC /OA 

0.0066 (5) 


A AAO O/I AA 

— 0.00Z5 (10) 


Czl 




0.039z 


(12) 


A A/1 /I Q 

U.U44J 


/in 

(ii) 


A f\A £.'") /OA 

0.04oz (9) 


O AOIO /OA 

—0.0039 (9) 


O A1 A1 /OA 

0.0103 (5j 


A AAOO /OA 

—0.00 / / (0) 


Co 




A A/1 1 0 

0.0433 


/ 1 1 a 

(ii) 


A A£Q /I 

U.Uos4 


/ 1 A A 

(14) 


A AC 1 A / 1 AA 
0.03 10 (10) 


O AAA/; /1 OA 

—0.0006 (10) 


A AAOC /OA 
0.00/3 (5) 


A A1 O O /1 AA 
0.01Z5 (10) 


p^ n 

C20 




a r\n 1 o 

0.0718 


/1 OA 

(13) 


A AC 1 A 

U.U519 


(12) 


A A A A A /AA 

0.0400 (9) 


A A A 1 A / 1 AA 

—0.0019 (10) 


A AAAA /AA 

0.0009 (9) 


A AA*7A ZO\ 

-0.0079 (5) 


Czo 




U.Uooo 


/1 OA 

(13) 


A A/1 Q£ 

U.U480 


/1 OA 

(12) 


A AC 1 C /1 1 A 
0.03 13 (11) 


O AH1 £ /1 AA 

—0.0036 (10) 


u.uujy (y) 


A AAOO /OA 

—0.00/5 (9) 


C30 




A A/1 Q/r 


(11) 


A A/1 AC 

U.U4U3 


(10) 


A AC AC /1 AA 
0.0303 (10) 


o nni/i /oa 
—0.0034 (9) 


u.uidj (y) 


A OAAO /OA 

0.000/ (5) 


Clz 




A A/TO 1 

U.Uosl 


/1 A\ 

(14) 


A A/1 /I c 

U.U443 


(12) 


A A /1 OA 

0.0634 (Iz) 


A AAC2 /1 AA 
0.0033 (10) 


A AAAA /1 A\ 

-U.UUU9 (1U) 


A AAAO /OA 

—0.000/ (9) 


ni i 

Cll 




A AT">A 
U.U //9 


(15) 


A AC} /I 

U.0j34 


(13) 


A AjC A H / 1 O A 

0.064/ (IZ) 


A A1 OO /1 OA 

O.Oloz (Iz) 


A A AT 1 / 1 1 \ 

U.UU 11 (11) 


A AA 10/1 AA 
0.0015 (10) 


pin 

C19 




A A/11 /I 

U.U4/4 


/1 A A 

(10) 


0.0343 


(9) 


A A1 C O /OA 

0.0338 (o) 


A AAO O /OA 

—0.0035 (/) 


A AA-1A in\ 

U.UU4U (/) 


A AAAC /OA 

—0.0003 (/) 






0.0629 


(13) 


0.0666 


(14) 


U.UJZj ^1 1 J 


u.UUJ J ^ 1 1 J 


-fl 0078 (Q\ 


—o ooo7 n o^ 


C9 




0.0585 


(14) 


0.0812 


(17) 


0.0708 (13) 


0.0222 (13) 


0.0164(11) 


0.0211 (12) 


C27 




0.0731 


(14) 


0.0703 


(15) 


0.0484(11) 


0.0027 (12) 


0.0027 (10) 


-0.0226(10) 


C7 




0.0442 


(13) 


0.0909 


(19) 


0.0843 (15) 


-0.0056 (12) 


0.0016(11) 


0.0195 (13) 


C8 




0.0431 


(13) 


0.103 (2) 


0.0890 (16) 


0.0141 (14) 


0.0087(11) 


0.0327 (15) 


C31 




0.152 (3) 


0.123 (3) 


0.126 (2) 


-0.074 (2) 


0.091 (2) 


-0.015 (2) 


Geometric parameters (A, °) 


01- 


-C22 








1.423 (2) 




CI 8— C21 




1.531 (2) 


01- 


-C17 








1.4340 (18) 


C18— C19 




1.565 (2) 


03- 


-C25 








1.2090(19) 


C29— C28 




1.368 (3) 


02- 


-C22 








1.384 (2) 




C29— H29 




0.9300 


02- 


-H2 








0.87 (2) 




C24— C26 




1.389 (2) 


N— C20 








1.455 (2) 




C14— H14 




0.9300 


N— C32 








1.460 (2) 




C4— C5 




1.347 (3) 


N— C19 








1.464 (2) 




C4— H4 




0.9300 


C17- 


-C16 






1.511 (2) 




C5— C6 




1.420 (3) 


C17— C18 






1.563 (2) 




C5— H5 




0.9300 


C17- 


-H17 






0.9800 




C28— C27 




1.382 (3) 


C16- 


-C15 






1.389 (2) 




C28— H28 




0.9300 


C16— C3 








1.409 (2) 




C21— C20 




1.514(3) 


04- 


-C30 








1.192 (2) 




C21— H21A 




0.9700 


Cl- 


-C6 








1.410(3) 




C21— H21B 




0.9700 


Cl- 


-CIO 








1.416(3) 




C6— C7 




1.398 (3) 


Cl— C2 








1.423 (2) 




C20— H20A 




0.9700 
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C2— CI 3 
C2— C3 
C3— C4 
05— C30 
05— C31 
C23— C29 
C23— C24 
C23— C22 
C25— C24 
C25— C19 
CIO— C9 
CIO— Cll 
C13— C14 
C13— C12 
C15— C14 
C15— H15 
C22— C19 
CI 8— C30 



1.415 (2) 
1.428 (2) 

1.432 (2) 
1.319(2) 
1.448 (3) 
1.381 (2) 
1.386 (2) 
1.500 (2) 
1.467 (2) 
1.529 (2) 
1.398 (3) 
1.418 (3) 
1.383 (2) 

1.433 (3) 
1.376 (3) 
0.9300 
1.563 (2) 
1.521 (2) 



C20— H20B 
C26— C27 
C26— H26 
C12— Cll 
C12— H12 
Cll— Hll 
C32— H32A 
C32— H32B 
C32— H32C 
C9— C8 
C9— H9 
C27— H27 
C7— C8 
C7— H7 
C8— H8 
C31— H31A 
C31— H31B 
C31— H31C 



0.9700 

1.376 (3) 

0.9300 

1.343 (3) 

0.9300 

0.9300 

0.9600 

0.9600 

0.9600 

1.364 (3) 

0.9300 

0.9300 

1.375 (3) 

0.9300 

0.9300 

0.9600 

0.9600 

0.9600 



C22— 01— C17 
C22— 02— H2 
C20— N— C32 
C20— N— C19 
C32— N— C19 
01— C17— C16 
01— C17— C18 
C16— C17— C18 
01— C17— H17 
C16— C17— H17 
C18— C17— H17 
CI 5— CI 6— C3 
C15— C16— C17 
C3— CI 6— C17 
C6— CI— CIO 
C6— CI— C2 
CIO— CI— C2 
CI 3— C2— CI 
CI 3— C2— C3 
CI— C2— C3 
CI 6— C3— C2 
CI 6— C3— C4 
C2— C3— C4 
C30— 05— C31 
C29— C23— C24 
C29— C23— C22 
C24— C23— C22 
03— C25— C24 
03— C25— C19 
C24— C25— C19 



107.67(12) 
97.4 (15) 
116.09(14) 

109.02 (14) 
118.45 (14) 
108.71 (13) 
103.69 (12) 
116.93 (13) 
109.1 
109.1 
109.1 

118.99(16) 
119.09(15) 
121.91 (15) 
119.89(17) 
119.93 (17) 
120.17(17) 
119.05 (16) 
120.21 (15) 
120.74 (16) 

119.03 (15) 
123.66 (16) 
117.30(15) 
115.97(18) 
119.91 (16) 
128.47(16) 
111.60(13) 
127.25 (16) 
124.89 (14) 
107.84(13) 



C4— C5— C6 
C4— C5— H5 
C6— C5— H5 
C29— C28— C27 
C29— C28— H28 
C27— C28— H28 
C20— C21— CI 8 
C20— C21— H21A 
CI 8— C21— H21A 
C20— C21— H21B 
CI 8— C21— H21B 
H21A— C21— H21B 
C7— C6— CI 
C7— C6— C5 
CI— C6— C5 
N— C20— C21 
N— C20— H20A 
C21— C20— H20A 
N— C20— H20B 
C21— C20— H20B 
H20A— C20— H20B 
C27— C26— C24 
C27— C26— H26 
C24— C26— H26 
04— C30— 05 

04— C30— CI 8 

05— C30— C18 
Cll— C12— C13 
Cll— C12— H12 
C13— C12— H12 



122.74 (19) 

118.6 

118.6 

121.79(17) 

119.1 

119.1 

104.32 (14) 

110.9 

110.9 

110.9 

110.9 

108.9 

119.0(2) 

123.0 (2) 
118.03 (17) 
102.50(13) 
111.3 
111.3 
111.3 
111.3 
109.2 

117.84(19) 

121.1 

121.1 

123.62 (17) 

124.01 (15) 
112.35 (16) 
120.96(19) 
119.5 
119.5 



Acta Cryst. (2013). E69, o1569 



sup-7 



supplementary materials 



C9 — CIO — CI 


1 1 O A 

118.4 (2) 


P11 P 1 1 pi A 

C12 — Cll — C10 


1 o 1 c z: / 1 n\ 

121.56 (19) 


p • (\ p i ft p i i 

C9 — CIO — Cll 


1 O" /1\ 

122.7 (2) 


P11 pi 1 TT 1 1 

C12 — Cll — Hll 


1 1 n o 

119.2 


Cl — CIO — Cll 


118.93 (17) 


p 1 n pi 1 ttii 

C10 — Cll — Hll 


1 1 n o 

119.2 


C14 — C13 — C2 


1 1 O HA /1 mC\ 

118.74 (16) 


xt pin p^> c 

N — C19 — C25 


115.83 (13) 


C 1 4 — C 1 3 — C 1 2 


in nc /1 o"\ 

121.95 (17) 


xt pm pn 

N — C 1 9 — C22 


1 1 A 1 ft /1 1\ 

110.19 (13) 


p < 1 j~i \ -) p • i i 

C2 — C13 — C12 


119.31 (17) 


p i r p 1 n P 1 1 

C25 — C 1 9 — C22 


1 f\ A /-n /10\ 

104.67 (12) 


p 1 ,1 rii c /"< 1 

C14 — C15 — C16 


121.89 (17) 


\t p 1 n p i o 

N — C19 — Cl8 


in/" 10 /io\ 

106. 18 (12) 


p < i ^ p \ r tii r 

C14 — C15 — H15 


119.1 


p i ^ p 1 pv p 1 o 

C25 — C 1 9 — C 1 8 


11C CP" p| 1\ 

115.56 (13) 


C • 1 / pi f TT1 f 

C16 — C15 — H15 


1 1 n 1 

119.1 


pii p i n pi o 

C22 — C 1 9 — C 1 8 


103.71 (12) 


02 — C22 — 0 1 


1 ft! <"Y P /1 1 \ 

107.96 (13) 


\t PIO TT")0 A 

N — C32 — H32A 


109.5 


P.O P^>^> PT) 

02 — C22 — C23 


111 /Tft / 1 "> \ 

111.60 (13) 


XT P11 TTTOT1 

N — C32 — H32B 


1 nn c 

109.5 


p. 1 nn p^>o 

O 1 — C22 — C23 


1 1 1 A S /1 1\ 

113.46 (13) 


TTOO A PT1 TTTOT1 

H32A — C32 — H32B 


1 nn c 

109.5 


p.o pii pin 

(J2 — C22 — c i y 


111 CO /I 1\ 

112.58 (13) 


XT P11 TTTir" 

N — C32 — H32C 


1 nn c 

109.5 


/--. i poo p 1 n 

Ol — C22 — ciy 


1 n/T /T/^ / 1 0\ 

106.66 (12) 


H32A — C32 — H32C 


109.5 


/—1 1 -> P11 pifl 

C23 — C22 — C 1 9 


\ (\ A C A /1 1\ 

104.54 (13) 


T TO O P ") O T TO O P 

H32B — C32 — H32C 


109.5 


C30 — C18 — C21 


11/1 /") /* 1 >l \ 

114.63 (14) 


p o p" pi p 1 n 

C8 — C9 — C10 


111 A /I \ 

121.4 (2) 


C30 — Clo — Cl / 


1 i n oi /1 -j\ 

110.23 (13) 


Co — C9 — H9 


1 m i 
119.3 


1 pi o P i -7 

C21 — C18 — C17 


1 1 c *>n / 1 >i \ 

115.39 (14) 


p i n f ' c\ t ta 

C10 — C9 — H9 


1 1 n o 

119.3 


p i r\ p i o z' "* 1 n 

C30 — C18 — C19 


iin t c pj i\ 

110.75 (13) 


pT/ p < i ^ 1 o 

C26 — C27 — C28 


iin A A /10\ 

120.44 (18) 


PT1 ni o pin 

C21 — C18 — C19 


1 no o £L / 1 o \ 

102.26 (13) 


/"'o/r pn Tjn 

C26 — C27 — H27 


1 1 n o 

119.8 


P 1 *7 pin pin 

C17 — C18 — C19 


1 no co pi i\ 

102.52 (12) 


Pio pn Tjn 

C28 — C27 — H27 


1 1 n o 

119.8 


poo pin p ' o "> 

C28 — C29 — C23 


1 1 O AC\ / 1 ON 

118.49 (18) 


pin p — T P/' 

C8 — C7 — C6 


1 in t /i\ 

120.7 (2) 


poo pin Tiin 

C28 — C29 — H29 


120.8 


pin i~^H r n 

C8 — C7 — H7 


119.6 


POO pC\A TTin 

C23 — C29 — H29 


120.8 


p^ p pt i n 

C6 — C7 — H7 


119.6 


poo po a po/r. 

C23 — C24 — C26 


ni cn / 1 c\ 

121.50 (15) 


f l\ PO P -7 

C9 — C8 — C7 


1 on z: /o\ 

120.6 (2) 


/'<->'> p-"» /l PIC 

C23 — C24 — C2 5 


iin oo / 1 c\ 

110.28 (15) 


pn p o TTO 

C9 — C8 — H8 


119.7 


/—i 1 P Pi /I i i r - 

C26 — C24 — C25 


ioo 01 n a 

128.21 (16) 


p -7 PO TTO 

C7 — C8 — H8 


119.7 


C15— C14— C13 


121.10(17) 


05— C31— H31A 


109.5 


C15— C14— H14 


119.5 


05— C31— H31B 


109.5 


p 1 p 1/1 T T 1 /I 

C13 — C14 — H14 


119.5 


TTO 1 A /"'I 1 TTO 1 TPl 

H31A — C31 — H31B 


109.5 


p a p -> 

C5 — C4 — C3 


1 O 1 11 /i o\ 

121.22 (18) 


/ \ C 1 TTO 1 

05 — C3 1 — H3 1C 


1 nn c 

109.5 


/"< C p /] TT /I 

C5 — C4 — H4 


1 1 n a 

119.4 


TTO 1 A /""I 1 TTO 1 /"< 

H31A — C31 — H31C 


1 nn c 

109.5 


pi p A TJ/I 

C3 — C4 — H4 


1 1 Ci A 

l iy.4 


H3 IB — C3 1 — H3 1C 


1 An c 
109.5 


pn pi i p i -7 p -i 

C22 — 0 1 — C 1 7 — C 1 6 


1/T/T /IO /1 0\ 

-166.42 (13) 


p- 1 /\ pi (~ ' {_ f~^H 

C10 — Cl — C6 — C7 


n a /"} \ 

0.4 (3) 


pn p,i r~< 1 1" p i o 

Czz — (J 1 — C 1 7 — C 1 o 


1 1 T 1 /1C\ 

-41.34 (15) 


p^> pi pz: pt 

C2 — C 1 — C 6 — C 7 


1 o*n o/T /1 

179.86 (16) 


p i pn p i /_ pi r 

0 1 — C 1 7 — C 1 6 — C 1 5 


11 *7 ZO\ 

31.7 (2) 


pi A pi p /T /^C 

C 1 0 — C 1 — C6 — C5 


ion nn / 1 

180.00 (16) 


P 1 O p 1 -7 p 1 /_ p|f 

C 1 8 — C 1 7 — C 1 6 — C 1 5 


o c n /i n\ 

-85.17 (19) 


C ' ~) pi P/T pif 

C2 — Cl — C6 — C5 


n zr /o\ 

—0.6 (2) 


p i p l ^7 p l /_ p -> 

O 1 — C 1 7 — C 1 6 — C3 


1 yl T O 1 /1/1\ 

—147.21 (14) 


P • 1 PC P -1 P p -T 

C4 — C5 — C6 — C7 


no on / 1 o\ 

178.29 (18) 


P 1 O P 1 "7 P 1 ZT PO 

C 1 8 — C 1 7 — C 1 6 — C3 


nc on /1 o\ 

95.89 (18) 


P A PC P^ P1 

C4 — C5 — C6 — C 1 


1 1 /IN 

-1.3 (3) 


p /_ pi p i pi i 

C 6 — C 1 — Cz — C 1 3 


1 "7 "7 /T C / 1 C\ 

-177.65 (15) 


pii XT pift pn 

C32 — N — C20 — C2 1 


1 ta on / 1 c\ 

170.80 (15) 


pi a pi f ' ~) pn 

C 1 0 — C 1 — C2 — C 1 3 


1 o /o\ 

1.8 (2) 


Pin xt pin pn 

C 1 9 — N — C20 — C2 1 


o o no / 1 o\ 

33.93 (18) 


p p pi Pi p 1 

C6 — C 1 — C2 — C3 


2.0 (2) 


p-> i o pn /"<on xt 

C 1 8 — C2 1 — C20 — N 


A ft 1 1 / 1 0\ 

-40.11 (18) 


pin pi pn po 

C 1 U — C 1 — C2 — C3 


— 1 /8.61 (14) 


pn p^>«i pt£ pth 
C2j — C24 — C26 — C2 / 


-0.4 (3) 


C15— C16— C3— C2 


1.9(2) 


C25— C24— C26— C27 


-179.51 (18 


C17— C16— C3— C2 


-179.16(14) 


C31— 05— C30— 04 


-3.6 (3) 


C15— C16— C3— C4 


-176.69 (16) 


C31— 05— C30— C18 


174.6 (2) 


C17— C16— C3— C4 


2.3 (2) 


C21— C18— C30— 04 


-173.00 (18 


C13— C2— C3— C16 


-0.6 (2) 


C17— C18— C30— 04 


-40.8 (2) 
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Cl— C2— C3— C16 
CI 3— C2— C3— C4 
Cl— C2— C3— C4 
C6— Cl— CIO— C9 
C2— Cl— CIO— C9 
C6— Cl— CIO— Cll 
C2— Cl— CIO— Cll 
Cl— C2— C13— C14 
C3— C2— C13— C14 
Cl— C2— C13— C12 
C3— C2— C13— C12 
C3— C16— C15— C14 
C17— C16— C15— C14 
C17— 01— C22— 02 
C17— 01— C22— C23 
C17— 01— C22— C19 
C29— C23— C22— 02 
C24— C23— C22— 02 
C29— C23— C22— 01 
C24— C23— C22— 01 
C29— C23— C22— C19 
C24— C23— C22— C19 
01— C17— C18— C30 
C16— C17— C18— C30 
01— C17— C18— C21 
C16— C17— C18— C21 
01— C17— C18— C19 
C16— C17— C18— C19 
C24— C23— C29— C28 
C22— C23— C29— C28 
C29— C23— C24— C26 
C22— C23— C24— C26 
C29— C23— C24— C25 
C22— C23— C24— C25 
03— C25— C24— C23 
C19— C25— C24— C23 
03— C25— C24— C26 
C19— C25— C24— C26 
C16— C15— C14— C13 
C2— C13— C14— C15 
C12— C13— C14— C15 
C16— C3— C4— C5 
C2— C3— C4— C5 
C3— C4— C5— C6 
C23— C29— C28— C27 
C30— C18— C21— C20 
C17— C18— C21— C20 
C19— C18— C21— C20 



179.76(14) 
178.05 (14) 
-1.6(2) 
-1.3 (2) 
179.25 (15) 
177.55 (16) 
-1.9 (2) 
178.75 (15) 
-0.9 (2) 
-0.5 (2) 
179.85 (15) 
-1.7(3) 
179.29 (16) 
153.13 (13) 
-82.64 (15) 
31.92(16) 

64.5 (2) 
-113.96(16) 
-57.7 (2) 
123.81 (15) 
-173.51 (16) 
8.00(18) 
151.21 (13) 
-89.18(17) 
-76.99 (16) 

42.6 (2) 
33.26 (15) 
152.87 (14) 
1.4 (3) 

-176.98 (17) 
-0.2 (3) 
178.41 (16) 
179.07 (15) 
-2.3 (2) 
173.97 (17) 
-4.64 (19) 
-6.8 (3) 
174.59 (18) 
0.2 (3) 
1.1(3) 

-179.64 (17) 
178.38 (16) 
-0.2 (2) 
1.7 (3) 
-2.0 (3) 
-89.05 (18) 
141.26(15) 
30.85 (16) 



C19— C18— C30— 04 
C21— C18— C30— 05 
C17— C18— C30— 05 
C19— C18— C30— 05 
C14— C13— C12— Cll 
C2— C13— C12— Cll 
C13— C12— Cll— CIO 
C9— CIO— Cll— C12 
Cl— CIO— Cll— C12 
C20— N— C19— C25 
C32— N— C19— C25 
C20— N— C19— C22 
C32— N— C19— C22 
C20 — N — C 1 9 — C 1 8 
C32— N— C19— C18 
03— C25— C19— N 
C24— C25— C19— N 
03— C25— C19— C22 
C24— C25— C19— C22 
03— C25— C19— C18 
C24— C25— C19— C18 
02— C22— C19— N 

01— C22— C19— N 
C23— C22— C19— N 

02— C22— C19— C25 

01— C22— C19— C25 
C23— C22— C19— C25 

02— C22— C19— C18 
01— C22— C19— C18 
C23— C22— C19— C18 
C30— C18— C19— N 
C21— C18— C19— N 
C17— C18— C19— N 
C30— C18— C19— C25 
C21— C18— C19— C25 
C17— C18— C19— C25 
C30— C18— C19— C22 
C21— C18— C19— C22 
C17— C18— C19— C22 
Cl— CIO— C9— C8 
Cll— CIO— C9— C8 
C24— C26— C27— C28 
C29— C28— C27— C26 
Cl— C6— C7— C8 
C5— C6— C7— C8 
CIO— C9— C8— C7 
C6— C7— C8— C9 



71.9 (2) 
8.9 (2) 
141.05 (16) 
-106.19(17) 
-179.88 (18) 
-0.6 (3) 
0.5 (3) 
179.54 (18) 
0.7 (3) 
115.29(16) 
-20.4 (2) 
-126.17(15) 
98.12 (17) 
-14.48(17) 
-150.18 (15) 
-47.9 (2) 
130.74(15) 
-169.45 (16) 
9.20 (17) 
77.2 (2) 
-104.17(15) 
-14.03 (19) 
104.20(15) 
-135.34 (14) 
111.15(15) 
-130.62 (13) 
-10.16(16) 
-127.32(14) 
-9.09(16) 
111.37(13) 
111.87(15) 
-10.71 (16) 
-130.55 (13) 
-18.05 (18) 
-140.62(14) 
99.53 (14) 
-131.98 (14) 
105.45 (14) 
-14.40(15) 
0.9 (3) 

-177.93 (19) 
-0.3 (3) 
1.5 (3) 
0.9 (3) 
-178.6(2) 
0.5 (3) 
-1.4 (3) 
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Hydrogen-bond geometry (A, ") 



D — H—A 


D — H 


H-A 


D-A 


D—n-A 


C27— H27-03' 


0.93 


2.43 


3.299 (2) 


155 


02— H2-N 


0.87 (2) 


1.95 (2) 


2.6217(19) 


133 (2) 



Symmetry code: (i) x, -y+l, z+1/2. 
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